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MULTI-MODE FILM COATING APPARATUS AND METHOD 



Field of the Invention 

This invention generally relates to devices and methods for 
applying film coatings and, more specifically, to film coating apparatus having 
film width control capabilities. 

5 Background of the Invention 

Packaged circuit boards for electronic instruments are typically 
coated by a moisture proof insulator film to protect the circuit boards from 
moisture, electrical leakage and dust. Preferably, the moisture proof insulator 
films are known as conformal coatings, formed from materials such as acrylic, 

1 0 polyurethane, or epoxy resinous materials. In the past, the width of the spray 
pattern on the circuit board was adjusted, for example, by varying the distance 
between the nozzle and the circuit board. Because the fan pattern width of the 
coating material changes as the distance from the nozzle changes, the pattern 
width on the circuit board or other substrate will correspondingly change if the 

1 5 nozzle is moved closer to or farther away from the substrate. 

Various problems or challenges are presented by past methods of 
pattern width control using height or z-axis adjustment. For example, a thinner 
layer of coating material is applied to the circuit board or substrate when the 
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width dimension of the spray pattern is greatest because the coating material is 
applied over a larger area. On the other hand, a proportionately thicker layer of 
coating material is applied by the spray nozzle when the width of the pattern is 
narrow because the same quantity or flow of coating material is discharged onto 
5 a smaller area. In many instances, it may be preferable to obtain a coating of 
uniform thickness across the entire circuit board or substrate. In other 
applications, it is desirable to dispense a bead of viscous material as opposed 
to a wide coating. 

Typically, the application of beads has been accomplished by 

1 0 needle dispensers. Thus, film coaters have been used to coat wider areas on 
the circuit board, while a separate needle dispenser has been used to coat 
narrow regions of the circuit board. The use of needle dispensers and the z- 
axis adjustments made to film coaters have required accurate height position to 
control the dispense gap. This is needed for an accurate and precise 

1 5 deposition of beads. Most production situations for accurate dispensing require 
height sensing systems to control the distance between the coater or needle 
and the substrate. This is because of the tolerance variations of the needle. 
U.S. Patent No. 5,316,219 discloses one type of system which allows pattern 
width control without z-axis adjustment of the film coater. The system disclosed 

20 in that patent uses a pressure regulator to vary the pressure of the coating 
material supplied to the film coater and discusses the fact that lower coating 
material pressures will produce more narrow pattern widths, while higher 
coating material pressures will produce wider coating widths. 
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It would be desirable to provide dispensing apparatus which 
allows easy adjustment between at least two pattern widths, for example, which 
may be a wide pattern width and a narrow, bead-like pattern width. 



5 Summary of the Invention 

The present invention generally provides a film coater system in 
which the spray pattern width may be changed during a coating sequence by 
selecting one of at least two preset air pressure regulators with a software 
controlled selector valve. The selector valve changes the air pressure input to, 

1 0 for example, a diaphragm controlled fluid pressure regulator. The fluid pressure 
regulator receives film coating material from a liquid supply and feeds that 
material at a selected pressure to a film coater. 

Multiple fluid pressure requirements may be preset to correspond 
to a number of different pattern widths which may be selected during operation 

15 of the film coater. Because the air pressure regulators are preset and the 

control merely selects the position of a selector valve for directing the preset air 
pressure from one of the at least two air pressure regulators to the coating 
material pressure regulator, the system is easier to use than past systems. The 
system is also less complicated and more readily adapted to automated 

20 systems requiring on-the-fly changes in dispensed pattern widths. The major 
benefit stems from the use of a single dispenser with multiple modes of 
operation. This results in improved system throughput, a single valve/nozzle to 
maintain, and simpler set up and operation of the coating platform. In 
particular, the elimination of one dispenser eliminates the need for z-axis 

25 
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movement and height sensing, and also eliminates the need to move one 
dispenser out of the way while positioning another dispenser over the substrate. 

These and other objects, advantages and features of the invention 
will be more readily apparent to those of ordinary skill in the art upon review of 
5 the following detailed description taken in conjunction with the accompanying 
drawings. 



Brief Description of the Drawings 

Fig. 1 is a schematic elevational view of a film coating nozzle 
1 0 dispensing a wide pattern of coating material onto a substrate. 

Fig. 2 is an elevational view similar to Fig. 1 , but illustrating a 
second mode in which the nozzle dispenses a narrow, bead-like pattern of 
material onto the substrate. 

Fig. 3 is a block diagram of a coating system configured in 
1 5 accordance with the preferred embodiment of the invention. 



Detailed Description of the Drawings 

Referring first to Figs. 1 and 2, a film coater includes an adaptor 
10 having a nozzle 12 configured to emit patterns of liquid 14, 14' having 

20 varying widths onto a substrate 16. For example, a film coater as described in 
U.S. Patent No. 5,316,219 or 5,336,320, each assigned to the assignee of the 
present invention, may be used with a 1/32" crosscut nozzle and a conformal 
coating liquid having a viscosity less than about 100 cps. It will be recognized 
that other types of nozzles may be used as well. Typically, to achieve wider 

25 coating widths (e.g., 1/2" wide), such as shown in Fig. 1, coating material 
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pressures of between 10-30 PSI are used, while a pressure of less than 10 PSI 
may be used to achieve a narrow pattern width such as a bead-like pattern 14' 
(e.g., 1/32" wide) as shown in Fig. 2. 

Fig. 3 illustrates a block diagram of a film coating system 
5 constructed in accordance with the invention. Specifically, a film coater 20 
receives film coating material, such as a conformal coating material, from a 
liquid supply 22 which is pressurized. The pressure of the liquid is controlled by 
a fluid pressure regulator 24, such as one that is controllable by pneumatic 
pressure by use of a conventional diaphragm mechanism. Air pressure is 

1 0 supplied to the diaphragm controlled fluid pressure regulator 24 via a software 
controlled selector valve 26. The position of selector valve 26 is controlled by 
the operator via a control 28 such that, in one position or mode, pressurized air 
34 is supplied through a preset air pressure regulator 30, while in a second 
position or mode pressurized air 36 is provided through a second preset air 

1 5 pressure regulator 32. Thus, when the first mode or position for selector valve 
26 is chosen by the operator, the air pressure provided through regulator 30 
causes fluid pressure regulator 24 to allow a higher liquid pressure to feed into 
film coater 20 therefore causing a wider coating pattern. On the other hand, 
when the second mode or position of selector valve 26 is chosen, the air 

20 pressure which is fed to fluid pressure regulator 24 via air pressure regulator 32 
causes a lower pressure of liquid or coating material to feed into film coater 20 
therefore causing a more narrow or even bead-like width of coating material to 
be dispensed onto the substrate such as shown in Fig. 2. 

It will be appreciated that the system shown in Fig. 3 may be 

25 programmed using automated control logic, as would be readily understood by 



those of ordinary skill. As one example, the system may be programmed to 
automatically switch between more narrow patterns and wider patterns during 
different parts of a coating sequence on the same substrate or on different 
substrates. In switching between two or more coating pattern widths, the 
5 control need only move the selector valve to a different position thereby feeding 
preset air pressure through a corresponding air pressure regulator for producing 
the desired pattern width. 

While the exemplary system has been illustrated and described 
herein as having multiple air pressure regulators for providing pressurized air at 

1 0 different pressures, it will be appreciated that the system may alternatively 
utilize an electronically controlled air pressure regulator that is adjustable in 
response to a signal from the control 28 to provide a range of desired air 
pressures to the liquid pressure regulator 24. Accordingly, only a single source 
of pressurized air would be required. 

1 5 While the present invention has been illustrated by a description 

of a preferred embodiment and while this embodiment has been described in 
some detail, it is not the intention of the Applicants to restrict or in any way limit 
the scope of the appended claims to such detail. Additional advantages and 
modifications will readily appear to those skilled in the art. The various features 

20 of the invention may be used alone or in numerous combinations depending on 
the needs and preferences of the user. This has been a description of the 
present invention, along with the preferred methods of practicing the present 
invention as currently known. However, the invention itself should only be 
defined by the appended claims. 

25 What is claimed is: 
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